cal characteristics we now propose the transfer of P . azurea and " P . fastidiosa" to the genus Amycolatopsis. Both species are described in detail and compared with the data available for the known Amycolatopsis species.
Bacterial strains. The strains used in this study are Arnycolatopsis orientalis (DSM 40040) , Amycolatopsis orientalis subsp. lurida (DSM 43134) , Amycolatopsis mediterranei (DSM 40501) , Amycolatopsis rugosa (DSM 43194) , Pseudonocardia azurea (DSM 43854, NRRL 11412) , and "Pseudonocardia fastidiosa" (DSM 43855, ATCC 31181) .
Culture conditions and media. Morphological characteristics were observed by using cultures growing at 20°C for 2 to 4 weeks on yeast extract-starch agar (6), artificial soil agar (lo), peptone-yeast extract-iron and inorganic salts-starch agar (ISP medium no. 4) (24). The following media were used for testing soluble pigments and color of aerial mycelium: Czapek agar (27), peptone-yeast extract-iron agar (ISP medium no. 6) (24), yeast extract-starch agar (6), and yeast extract-malt agar (ISP medium no. 2) (24). The media for decomposition of hypoxanthine and xanthine, for decarboxylation of benzoate and citrate, and for acid production from carbohydrates are described by Gordon et al. (7) . Nitrate reduction was tested on the nitrate reduction medium of Waksman (27) ; the presence of nitrite was established with sulfanilic acid and a-naphthylamine (3). Medium for temperature tests and for growth in the presence of 5% NaCl was yeast extract-starch agar (6). Carbohydrate utilization was determined by using the medium recommended by Shirling and Gottlieb (ISP medium no. 9) (24). The carbohydrate utilization of "Pseudonocardia fastidiosa" was also tested on inorganic salts-starch agar (ISP medium no. 4) (24) without starch. Time and temperature of incubation were 3 weeks at 20°C. For chemical analyses, all strains were grown in GYM broth (glucose, 0.4%; yeast extract, 0.4%; malt extract, 1.0%; pH 7.2) on a rotary shaker at 28°C for 3 days, checked for purity, harvested by centrifugation, washed twice with distilled water, and freeze-dried.
Cell chemistry. Whole-cell hydrolysates were analyzed for diaminopimelic acid isomers and sugars, using the methods of Becker et al. (1) and Lechevalier and Lechevalier (15) , which were modified by Stanek and Roberts (25) for separation on thin-layer plates. i-15, iso-branched 13-methyltetradecanoic acid; ai-15, anteiso-branched 12-methyltetradecanoic acid; 18: 1, monosaturated cis-9,10-octadecanoic acid (oleic acid); 17-Me, 10-methyl-branched heptadecanoic acid; OH-FA, 2-hydroxy fatty acids.
' Fatty acid types are designated by the method of Kroppenstedt (13) . J Mycolic acid types are designated by the method of Minnikin et al. (20) . L, Lack.
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The muramic acyl type of cell wall was identified by the method described by Uchida and Aida (26) . For purification of hydrolysates, disposable solid-phase ion-exchange columns were used (SAX Analytic International, Harbor City, Calif.). Nocardia asteroides DSM 43757 served as positive control.
For extraction and analysis of isoprenoid quinones, dry organisms (100 mg) were extracted and purified as described by Collins et al. (2) and analyzed by high-performance liquid chromatography (12, 13) .
Free lipids were extracted from dry cells (ca. 50 mg) as described by Minnikin et al. (21) and analyzed by two-dimensional thin-layer chromatography (TLC) according to the method of Collins et al. (2) .
For analysis of long-chain fatty acid methyl esters and mycolic acid methyl esters, dry organisms (50 mg) were examined by the acid methanolysis and TLC procedure described by Minnikin et al. (20) . For class separation of lipids on TLC, Nocardia asteroides DSM 43757 served as positive control for mycolic acids, and Saccharornonospora viridis DSM 42017 served as positive control for 2-hydroxy fatty acids (13). The fatty acid methyl esters were analyzed by capillary gas chromatography (13).
DNA isolation and characterization. The procedure of preparing deoxyribonucleic acid (DNA) followed the methods of Marmur (19) with certain modifications. Cells were extruded through a French pressure cell at 130 MPa. Proteins were extracted with neutral phenol (18), and the purity of the preparation was examined photometrically at 260 and 280 nm (18). The thermal denaturation profiles were determined with an automatic recording thermal spectrophotometer (Gilford UV system 2600, with a Gilford thermoprogrammer) in 0.1 x SSC (SSC is 150 mM NaCl plus 15 mM sodium citrate, pH 7.0). Calibration was performed with the DNA of Escherichia coli Luria B (NTCT 10537) . The guanine-plus-cytosine (G + C) content was calculated from the following equation: mol% G+C = 2.44 (T, -69.4) , where
Tm is the melting point (4). The value of 69.4, given for IX SSC was substituted by a value calculated for 0 . 1~ SSC. E . coli DNA served as a reference. Description of Amycolatopsis azurea (Omura et al., 1983 ) comb. nov. Amycolatopsis azurea (basonym: Pseudonoctzrdia azurea Qmura et al., 1983; az' ur. e. a. M.L. adj. azureus, azure blue, referring to the color of aerial mycelium). The description is based on the data given by Omura et al. (22) , emended by our own results.
No acropetal budding of mycelium. Substrate mycelium colorless, hyphae irregularly branched and frequently zig-zag shaped. Aerial mycelium usually white, but blue on sucrose-nitrate and tyrosine agars or pink on glucosepeptone agar. Aerial spores smooth, cylindrical, 0.4 to 1.1 by 3.7 km. Growth good on various complex agar media. Blue soluble pigments produced on glucose-nitrate or starch yeast-extract agar. Optimal growth temperature between 20 and 36°C. (For further physiological details, see Table 2 .) The G+C content of DNA is 66 mol%. The production of two water-soluble antibiotics named azureomycin A and B has been described by Omura et al. (22) , who isolated the strain from a Japanese soil sample.
The type strain is DSM 43854T (NRRL 11412 No acropetal budding of mycelium. Substrate mycelium yellow to pale salmon, hyphae irregularly branched, up to 1 prn wide and frequently zig-zag shaped, occasionally with intercalary swellings. Aerial mycelium white to pale pink; spores are rod shaped, smooth, 1.2 to 4.5 p,m. Growth good on various complex agar media but production of aerial On: Fri, 07 Dec 2018 07:14:29 VOL. 37, 1987 NOTES 295 mycelium was obtained only on Czapek sucrose, glucose yeast-extract and inorganic salts-starch agars; yellowish to brown soluble pigments are produced on yeast extract-malt agar or inorganic salts-starch agar. No utilization of carbohydrates on ISP medium no. 9, but L-arabinose, D-fructose, D-glucose, raffinose, and D-xylose are utilized if ISP medium no. 4 minus starch was used; no growth on meso-inositol, D-mannitol, and L-rhamnose. Optimal temperature for growth between 28 and 36°C. (For further physiological details, see Table 2 .) The G+C content of DNA is 73 mol%. The production of macrobicyclic peptide antibiotic substances by the type strain has been described by Celmer et al. (U.S. patent no. 4,031,206,1977) . The strain was isolated from a soil sample from Egypt. The type strain is DSM 438ST (ATCC 31181).
For comparison with known Amycolatopsis species, see Table 2 
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